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Seeds of six species of Babiana were germinated aseptically. 
Once germinated the seedlings were allowed to grow until 6 em in 
height and were then cut into pieces giving root, hypocotyl and leaf 
explants. These were placed on Murashige and Skoog medium 
containing 4.4 1-LM 6-benzylaminopurine and 5.3 1-LM 1-naphthale-
neacetic acid. After 2-3 weeks multiple shoot formation occurred 
on the hypocotyl portion. Maximum shooting occurred on medium 
containing 8.8 and 22.1 1-LM 6-benzylaminopurine and no 1-naph-
thaleneacetic acid. Optimal rooting occurred on a hormone free 
medium. After rooting, plants from all species were hardened off in 
vermiculite or Genu lite in a mist house for 3-4 weeks. Plants were 
then transplanted into a soil and sand mix (1 :2 ratio). The plants 
were successfully hardened-off and flowered 6-8 months later 
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Babiana spp (l ridaceae) are attractive corm flowers mainly 
found in the Western Cape Province of South Africa. These 
plants thrive in the poorest of soils and are very floriferous (Dun-
can 1981 ). They have small fibrous covered corms. The hairy 
leaves are generally pleated and lance shaped. The flowers are 
very striking and are represented by a range of colours which are 
often two-toned (Figure lA). The inflorescences are between 
10-30 em in length, with the number of flowers produced per 
inflorescence varying from three to many. Some of the species 
have a heavy fragrance (Lewis 1959). 
Raising large stocks from corms is a slow process as these 
plants naturally have a slow rate of corm production (Bryan 
1989). Tissue culture methods can be utilized to substantially 
enhance the rate of multiplication (Murashige 1974). Propaga-
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tion from seed is possible but it takes between 2-3 seasons for 
the plants to reach flowering size. Tissue culture could speed up 
this process. Babiana spp. can hybridize naturally and precau-
tions must be taken to ensure that cross poll ination does not 
occur (Bryan 1989). All of these factors have encouraged efforts 
to culture Babiana spp for horticultural purposes in vitro. 
Seeds of B. angustifolia (Salisb. ex Lewis) Gold teL, B. dis-
ticha Ker., B. palersoniae L. Bolus, B. rubrocyanea (Jacq.) Ker., 
B. stricta (Ait.) Ker. var. regia Lewis, and B. vi/losa (A it.) Ker. 
were obtained from Kirstenbosch Botanical Gardens, Cape 
Town. The seeds were surface sterilized in 2% NaOCI with a 
few drops of Tween 20 for 20 minutes and then washed three 
times in sterile distilled water. Seeds were then placed into 25 x 
90 mm culture tubes containing 10 ml of 111 0 Murashige and 
Skoog (1962) medium (MS), solidified with 0.8% Unilab agar. 
The pH was adjusted to 5.8 with I M NaOH prior to autoclaving. 
The seeds were maintained at constant low light intensity (3 
).uno! m·2 s·1) at 25°C until germination occurred. No contam i-
nation was recorded. Once germinated the seedlings were 
removed and placed in 16/8 h light/dark photoperiod (13.62 
f.Lmol m·2 s·1) at 25°C to grow. 
Once the seedlings reached a height of 6 em they were cut 
aseptically into pieces 1-1.5 em long giving root, hypocotyl and 
leaf explants. These explants were placed into tubes on MS 
medium supplemented with 5.3 ~1M 1-naphthaleneacetic acid 
(NAA), 4.4 ).lM 6-Benzylaminopurine (BA), 100 mgJ-1 
myo-inositol and 3% sucrose, solidified with 0.8% agar with the 
pH adjusted to 5.8 prior to autoclaving. The explants were kept 
in constant high light intensity (32.87 ~unol m·2 s·1) at 25°C. 
After 2-3 weeks callus and multiple shoots formed on the 
hypocotyl explants (Figure I B). Continuous shooting occurred 
on the hypocotyl explants from meristematic tissue. To deter-
mine optimal shooting and rooting shoots were placed onto a 
grid with concentrations ofO, 8.8, and 22.1 ~LM BA and 0, 10.7 
and 26.8 1-1M NAA. Ten replicates were performed per treatment 
(Table 1 ). Only results for B. stricto are given as all species 
responded in a similar way. 
Multiple analysis of variance was undertaken to show what 
significance BA and NAA had on the formation of shoots, roots 
and callus in the explants. The two main effects looked at were 
firstly, what influence NAA and BA had on the explants when in 
the medium regardless of concentrations and secondly, the effect 
of different concentrations ofNAA and BA in the medium on the 
explants. Where NAA was present there was a significant detri-
Table 1 Frequency (%) of B. stricta explants producing shoots, roots and callus when placed 
onto BA and NAA ().lM) at different concentrations 
Hormone concentration applied (JlM) Frequency of explants producing shoots, roots and callus (%) 
NAA BA Shooting1 Rooting1 Callusing1 
0 0 50 abc 80 c 10 a 
0 8.8 80 be 50 be Oo 
0 22.1 90c 50 he Oa 
10.7 0 Oa Oa 100 c 
10.7 8.8 40 abc Oa 60 h 
10.7 22. 1 20 ab Oa 100 c 
26.8 0 30 ab Oa IOOc 
26.8 8.8 10 a Oa 90 be 
26.8 22.1 Oa Oa IOOc 
I Treatments wilh different letters are significant at P < 0.05 
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Figure I In v1tro culture of Babiana. (A) The vibrant two-toned fl ower spike of Babiana rubrocyam:a. (B) Shoot formation from 
hypocotyl derived callus. (C) Multiple shooting on MS medium supplemented with 8.8 ~~M 8/\. (D) Hardened oft' plantlct of 8. angustifolia 
from tissue culture () months old). 
mental effect on the formation of shoots and roots (Table I). No 
rooting occurred in the presence ofNAA. An increase in NAA 
concentrations cuused a decrease in shooting. There was, how-
ever, a signiticant enhancement of callus formation by explants 
when NAA was present in the medium. High NAA gave 90-
100% callus formation by the ex plants. With BA, shoot produc-
tion from the explants was enhanced (Figure I C). However, a 
significant inhibitory effect was observed on the production of 
callus from the explants. BA did not significantly effect rooting 
(Table I). Due to an interaction of BA and NAA in the medium a 
significant adverse effect was found in the number of shoots and 
roots produced per explant. However, the interaction did not 
significantly affect callus production. Optimal rooting occurred 
when no hormones were present in the medium. Rooting 
l)() 
generally occurs spontaneously when shoots are transferred to 
hormone free media (Hussey, I980). 
Shoots of all species were bulked up on medium containing 
8.8 ~tM BA in 200 mljars and a 5- 8 fold increase in plantlet pro-
duction per month occurred. Once the shoots were about 4-6 em 
long they were separated and placed onto hormone free medium 
to allow rooting to occur. 
Once rooted the plants were taken from culture and hardened 
off. Twenty plants of each species were placed in vermiculite, 
'''Genulite (perlite), soil and sand mix (2: I), and a seedling bark 
mix respectively. Half of each of these treatments were dipped in 
"'Scradix B No I. ( 4-(indol-3-yl) butyric acid), as pretreatment of 
shoots in an aqueous auxin solution before planting in the soil is 
advised for plants with fragile leaves and stems (Debergh & 
Maene 198 1 ). Half of these were then placed in the mist house 
and the rest were placed under 40% shade with overhead mist-
ing. After 4 weeks those planted in Genulite and vermiculite 
dipped in Seradix No. I both in the mist house and overhead mist 
had the highest survival rate (70%). Those in the sand and soil 
mix and seedling mix had rotted. The hardening-off procedure 
gave similar results for all species. The surviving plants were 
then planted into a soil and sand mix (2: I) and were placed in a 
greenhouse. Plants were watered 3 times a week until they were 
fully hardened off (Figure lD). All further plants planted out 
from culture were planted in Genulite or Vermiculite after being 
dipped in Seradix No. I and left in the mist house for 3-4 weeks, 
then planted into a soil and sand mix (2: I) and placed into a 
greenhouse and watered twice weekly. The morphology ofthe in 
l'itro produced plants does not differ visibly from plants grown 
from seeds. The hardened-off corms of all species flowered 
between 6-8 months after planting out whereas plants grown in 
vivo from seed take between 2-3 years to reach flowering stage. 
In the case of ornamentals natural multiplication may be too 
slow to permit effective large scale production. Speeding up of 
the breeding process can be achieved in tissue culture (Krikorian 
& Kann 1986). The advantages of using seeds is that the seeds 
are easy to sterilize and they germinate readily so a sterile 
explant source is obtained whereas corms are difficult to decon-
taminate. The corms of Babfana are relatively small making 
them more difficult to utilize as an explant source. Many plants 
are being produced from just one seed thus increasing the rate of 
multiplication for horticultural purposes. Multiplication of Babi-
ana in vivo yielded a 5-8 fold increase in plant production per 
month. The outlined protocol is viable for the propagation of 
Babiana species in large numbers for horticultural and commer-
cial uses. 
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Seeds of Syncarpha vestita (l.) B. Nord. (Asteraceae) and Rhoda-
coma gigantea (Kunth) Linder (Restionaceae) were pre-treated 1n 
aqueous smoke solution for 24h before being dried and stored at 
1a•c. Control seeds were treated in the same way except they 
were soaked in distilled water. At monthly intervals for 12 months. 
seed samples were taken out of storage and germinated at alter-
nating temperatures of 1o•c for 16h followed by 2o·c for 8h. 
Pre-treatm'ent in smoke solution broke dormancy and gave a sig-
nificant improvement in germination. The effect of pre-treatment 
was maintained in seed germinated at all intervals up to and 
including 12 months storage. The results are of significance 1n 
showing that the smoke treatment is effective and long lasting and 
that no further dormancy breaking treatments are required before 
seeds are sown. 
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Smoke derived from burning plant material has been shown to 
stimulate seed germination in species from fire-dependent fyn-
bos, grassland and kwongan communities (Brown 1993a; Baxter 
eta/. 1994; Dixon et at. 1995). This finding has implications for 
horticulture and the wild flower industry and is being used for 
obtaining much higher germination efficiencies in the propaga-
tion of rare and threatened plants and those of economic poten-
tial. Many of the species responding to smoke, particularly those 
in the Restionaceae, were previously difficult or impossible to 
germinate in the nursery (Brown et a/. 1994b). It is also of 
importance in the revegetation of disturbed sites bearing fire-
dependent floral communities. Seeds may be smoke-treated 
immediately before sowing or they may be treated some time 
before and dried and stored under appropriate conditions until 
sown (Brown eta/. J994a). Ba'<ter and van Staden ( 1994) soaked 
seeds of Themeda triandra in aqueous extracts of plant-derived 
smoke and this proved an effective pre-sowing treatment for 
improving seed germination. They also showed that the promo-
tive effect on germination was retained when pre-treated seed 
was dried and stored for up to 21 days. Brown el a/. ( 1994a) 
reported that aqueous smoke-treated seeds of Syncmpha I"CStila 
could be stored for at least 56 days and those of Rhodocoma 
gigantea for at least 42 days without losing the dormancy break-
ing effect of smoke treatment. The present study reports on the 
monitoring of germination of seed samples of these two species 
kept in storage for a year following their pre-treatment in 
